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[57] ABSTRACT 

A portable telephone set housing having an illuminated . 
switch portion. A flexible printed circuit board having a / 
membrane switch and a liquid crystal display is 
mounted onto a support base of the telephone set hous- 
ing. Onto the flexible printed circuit board is placed a 
key top sheet having a plurality of key tops. A switch 
panel having a plurality of holes for inserting therein of 
the key tops is mounted onto the key top sheet The 
switch panel includes a transparent resin plate having an 
ink coating formed on the surface thereof except for a 
portion corresponding to the position of the display 
portion. In the membrane switch portion of the flexible 
printed circuit board, a plurality of light emitting diodes 
are provided which are adapted to introduce light into 
the interior of the switch panel. 

7 Claims, 7 Drawing Sheets 
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PORTABLE TELEPHONE SET HOUSING HAVING 
AN ILLUMINATED SWITCH PANEL 

FIELD OF THE INVENTION 5 

The present invention relates generally to a portable 
telephone set housing and particularly to a portable 
telephone set housing having an illuminating function to 
permit the use thereof during the night. The term "por- 
table telephone set housing" as used herein includes 
general cordless telephone set housing. 

BACKGROUND OF THE INVENTION 

An ultimate object of communication is to transmit or J5 
exchange information immediately to anyone any time 
from anywhere. In addition to the conventional fixed 
point-to-point communication, a mobile communication 
has been being developed gradually. Mobile communi- 
cation is a communication between a moving body 
(including man) such as ship, automobile or aircraft and 
a general subscriber's station or an office and it is also a 
communication between moving bodies. Recently, por- 
table telephones and cordless telephones which are 
mobile communication devices have been developed 2 $ 
actively. 

The reduction in size of a portable telephone is im- 
portant in its use. Since a portable telephone set is used 
while holding the receiver to the ear, it is necessary to 
give consideration from a human engineering stand. 30 
This is an obstacle to the reduction in size of a portable 
telephone set. Therefore, it has been desired to attain 
the reduction of size while giving consideration from a 
human engineering stand. Further, since a portable 
telephone set is often used at a place where there is no 35 
illumination during the night, it is absolutely necessary 
to provide a structure having an illuminating function 
using back light. 

In conventional portable telephone sets, a light guide 
plate for back light is provided separately from the case 40 
to attain an illuminating function during the night, and 
a switch portion is constituted by a silicone rubber 
switch. Since the switch portion is formed using silicone 
rubber, there has been the problem that the reduction in 
size of a portable telephone set is not attained to a satis- 45 
factory extent. 

To meet the demand for the reduction of both size 
and weight, it is necessary to use a thin-walled tele- 
phone set, and in the interior of the case there are ac- 
commodated electronic parts which have been pack- so 
aged in high density. Since in a portable telephone set 
there is utilized a high frequency band of 800 to 900 
MHz or so called a quasi-microwave band, it is neces- 
sary to strengthen the electromagnetic shield in the 
interior of the case while attaining a reduction in weight 55 
of the case, thereby preventing various troubles caused 
by electromagnetic interference. 

According to the prior art, a metallic film is formed 
on the inner surface of a resin molded case by, for exam- 
ple, plating, electrostatic coating, or vapor deposition of 60 
aluminum, and a high frequency function circuit is re- 
ceived therein and electromagnetic shield is performed. 
However, with the reduction in size and weight of 
portable telephone sets, it has become necessary to 
adopt a three-dimensional circuit configuration wherein 65 
parts are packaged to a molded case itself, and with the 
conventional electromagnetic shield structure it has 
become impossible to cope with such necessity. 



SUMMARY OF THE INVENTION 

Accordingly it is an object of the present invention to 
provide a portable telephone set housing capable of 
illuminating a switch portion and which is reduced in 
size. 

It is another object of the present invention to pro- 
vide a simple shield structure for a portable telephone 
set capable of electromagnetically shielding the interior 
of a case which incorporates a high frequency function 
circuit therein. 

In accordance with an aspect of the present inven- 
tion, there is provided a portable telephone set housing 
comprising a case having a support base; a flexible 
printed circuit board mounted on the support base of 
the case and having a membrane switch portion and a 
display portion; a key top sheet placed on the flexible / 
printed circuit board and having a plurality of convex 
key tops; a switch panel mounted on the key top sheet 
and having a plurality of holes into which are inserted 
the convex key tops, the switch panel being formed by 
a transparent resin plate and with an ink coating being 
formed on the surface of the switch panel except the 
portion corresponding to the display portion, the switch 
panel being adapted to function as a light guide plate; 
and a plurality of light sources adapted to introduce 
light into the interior of the switch panel. 

In accordance with another aspect of the present 
invention, there is provided a portable telephone set 
housing comprising a case which includes a support 
base having a plurality of holes, with a metallic film 
being formed on an inner surface of the case; a flexible 
printed circuit board mounted on the support base of 
the case and having a membrane switch portion and a 
display portion, the flexible printed circuit board fur- 
ther having a plurality of holes in positions correspond- 
ing to positions of the holes of the case; a key top sheet 
placed on the flexible printed circuit board and having 
a plurality of convex key tops, the key top sheet having 
a plurality of holes in positions corresponding to posi- 
tions of the holes of the case, and a switch panel includ- 
ing a plurality of openings into which are inserted the 
convex key tops, a plurality of partition walls for parti- 
tioning the said openings by groups, a plurality of pro- 
jections formed respectively on the said partition walls 
in position corresponding to positions of the holes of the 
case, and a metallic film formed on end faces of the 
partition walls and side faces of the projections, the 
switch panel being mounted to the case from above the 
key top sheet so that the said projections are inserted 
into the holes of the case through the holes formed in 
the key top sheet and the holes formed in the flexible 
printed circuit board. 

Preferably, a plurality of switch disks are provided in 
the membrane switch portion of the flexible printed 
circuit board, and an actuator is fixed to the lower end 
of each convex key top of the key top sheet. The front 
end of the actuator is in abutment with the correspond- 
ing switch disk. 

The above and other objects, features and advantages 
of the present invention and the manner of realizing 
them will become more apparent, and the invention 
itself will best be understood from a study of the follow- 
ing description and appended claims with reference to 
the attached drawings showing preferred embodiments 
of the invention. 
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««t^ ^o^t™,~^ ^« *«rrv^o P^ 1 26, which in turn is mounted to the front case 4 by 

BRIEF DESCRIPTION OF THE DRAWINGS u ltrason j c welding for example. 

FIG. 1 is a perspective view of a portable telephone A detailed structure of the switch portion will now be 

set housing according to an embodiment of the present described with reference to FIG. 5. A polyester film 30 

invention; 5 is bonded to the front case 4, and metallic contacts 32 

FIG. 2 is an exploded perspective view of the porta- are provided in positions corresponding to the switch 

ble telephone set housing shown in FIG. 1, with a rear disks 16. Another polyester film 36 covers the switch 

case omitted; disks 16 from above, and between adjacent switch disks 

FIG. 3 is an exploded sectional view of the portable 16 there is provided a spacer 34. In this way there is 

telephone set housing shown in FIG. 1; 10 constituted a membrane switch portion 10. 

FIG. 4 is an enlarged sectional view of a switch The key top sheet 24 is formed by connecting the 

panel; convex key tops 24a and contact support portions 24b 

FIG. 5 is an enlarged sectional view of a switch por- through skirt portions 24c. The convex key tops 24a are 

tion; inserted into the holes 27 of the switch panel 26 formed 

FIG. 6 is an exploded sectional view of a portable IS of a transparent resin. On the upper surface of the 

telephone set housing according to another embodi- switch panel 26 is formed the ink coating 28 by an in- 

ment of the present inventions; mold method for example, as mentioned above. An 

FIG. 7 is an enlarged sectional view of a projecting actuator 38 is mounted to the lower end of each convex 

portion in the embodiment illustrated in FIG. 6; key top 24a of the key top sheet 24, and a bottom end 

FIG. 8 is a rear view of a switch panel in the embodi- 20 thereof is in abutment with the associated switch disk 

mem illustrated in FIG. 6; and 16. 

FIG. 9 is an enlarged sectional view of a switch por- When a convex key top 24a is depressed, the associ- 

tion in the embodiment illustrated in FIG. 6. ated skirt portions 24c bend and the actuator 38 pushes 

DESCRIPTION OF TrffiPREFERRED 25 Jjj^ 

tMbUUlMbN 1 ^ switch Qn Upon reJease of the force for ^ 

Referring to FIGS. 1 to 3, a case 2 of a portable convex key top 24a t the switch disk 16 reverts to its 
telephone set housing is composed of a front case 4 and original state by virtue of its resilient force, so that the 
a rear case 6. An antenna 3 is mounted to a side face of switch turns off. 

the case 2 so that it can be pulled out. The front case 4 30 On the membrane switch portion 10 are mounted a 
is provided with a support base 4a for a flexible printed plurality of LED's 20, and light radiated from the 
circuit board 8, 1 a support base 4b for a liquid crystal LED's 20 is passed through the key top sheet 24 which 
display (LCD) 12, and a receiver portion 4c which is translucent and is introduced into the switch panel 26 
incorporates an earpiece therein. Between the support formed of a transparent resin. The light thus introduced 
base 4b for the LCD 12 and the receiver portion 4c 35 into the switch panel 26 is reflected by the upper and 
there is formed a slit 5 for insertion therein of the flexi- lower surfaces of the switch panel and spreads laterally 
ble printed circuit board 8. mainly through the interior of the switch panel, so that 

The flexible printed circuit board 8 is formed from a the plural convex key tops 24a are illuminated. Attenua- 
polyester film or a polyimide film, and the membrane tion of the light from the LED's 20 can be kept to a 
switch portion 10 is provided with a plurality of switch 40 minimum by forming a thin film of white color between 
disks 16 formed of phosphor bronze or stainless steel. the switch panel 26 and the ink coating 28 or on the 
The flexible printed circuit board 8 carries the LCD 12 switch panel 26 side of the polyester film 36. 
thereon, and under the LCD 12 there is provided an In the portable telephone set of this embodiment, 
LED panel 18 for back light. since the switch panel 26 is formed of a transparent 

The membrane switch portion 10 of the flexible 45 resin, the switch panel can function as a light guide 
printed circuit board 8 is provided with a plurality of plate. When the portable telephone set is used at a place 
LED's 20 for illumination. Electroluminescence (EL) where there is no lighting, by lighting the LED's 20 for 
may be employed in place of LED's. A connector 14 of illumination, the light from the diodes can be conducted 
the flexible printed circuit board 8 is connected to a through the switch panel 26 to illuminate the convex 
printed circuit board 22 mounted within the case 2. On 50 key tops 24a. Thus, the switching operation can be 
the upper side of the printed circuit board 22 there are effected easily even during darkness, 
mounted logic circuit parts (not shown), while on the Though not shown, by forming gouged letters in the 
lower side thereof are mounted electronic parts which ink coating 28, the indication represented by such 
constitutes the transmitter and receiver (not shown). gouged letters can be recognized easily when there is no 

On the flexible printed circuit board 8 is mounted a 55 external lighting during the night for example, 
key top sheet 24 having a plurality of convex key tops Although in the above embodiment the LED's 20 for 
24a formed thereon in positions corresponding to the illumination are provided on the flexible printed circuit 
switch disks 16. The reference numeral 26 denotes a board 8, the LED's for iUumination may be mounted on 
switch panel. The switch panel 26 is formed by a trans- the surface of the printed circuit board 22. In this case, 
parent resin plate having a plurality of holes 27 into 60 it is necessary that the front case 4 portion correspond- 
which are inserted the convex key tops 24a of the key ing to the membrane switch portion 10 and LCD 12 be 
top sheet 24. On the surface of the transparent resin made transparent, and it is possible to omit the LED 
plate there is formed an ink coating 28 as shown in FIG. panel 18. 

4 except for a portion 26c corresponding to the LCD Now, the construction of another embodiment of the 
12. It is desirable that the ink coating 28 be formed 65 present invention will be described with reference to 
during molding by an in-mold method (a film transfer FIGS. 6 to 9. Referring first to FIG. 6, a plurality, of 
molding method). The convex key tops 24a of the key holes 40a are formed in a support base 40b of a resin 
top sheet 24 are inserted into the holes 27 of the switch molded case 40 of a portable telephone set housing 
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embodying the invention. On an inner surface of the iUumination are turned on, the switch panel 56 formed 
case 40 is formed a vapor-deposited aluminum film 42. of a transparent resin functions as a light guide plate and 
A flexible printed circuit board 44 is mounted on the it is possible to illuminate the convex key tops 52a, 
support base 40* of the case 40. The flexible printed whereby the switching operation can be effected easily 
circuit board 44 is formed by a polyester film or a poly- S even during the night. 

imide film, and a plurality of switch disks 50 formed of The switch portion in this embodiment is assembled 
phosphor bronze or stainless steel are provided on a in the following manner. First, the holes 46a formed in 
membrane switch portion 46 of the flexible printed the flexible printed circuit board 44 are aligned with the 
circuit board 44. Also, a plurality of holes 46a are holes 40a of the case 40, and the flexible printed circuit 
formed in the membrane switch portion 46 in positions 10 board 44 is bonded to the support base 40b of the case 
corresponding to the holes 40a of the case 40. Further, 40. Then, the key top sheet 52 is mounted onto the 
an LCD 48 is mounted on the flexible printed circuit flexible printed circuit board 44, thereafter the projec- 
board 44. tions 60 of the switch panel 56 are inserted into the holes 

The reference numeral 52 denotes a key top sheet. 4^ 0 f the case 40 through the holes 52a and 46a of the 
The key sheet 52 is provided with a plurality of holes 15 ^ v top gheet 52 and the flexible printed circuit board 
52a in positions corresponding to the holes 40a of the 44^ respectively, and the switch panel 56 is bonded to 
case 40 and also is provided with a plurality of convex ^ 40 oy ultrasonic welding, 
key tops 54 in positions corresponding relation to the Once the switch portion is assembled in this way, the 
switch disks 50. vapor-deposited aluminum film 61 on the switch panel 

The reference numeral 56 denotes a switch panel 20 w ^ to fa t vapor-deposited aluminum film 

formed of a transparent resin. On the surface of the 42 formed on ^ surface of the case 40 through 
switch panel 56 is formed an ink coating 62 by an m- ^ holes ^ of the ^ wne reby the switch portion 
mold method except a portion 57 corresponding to the ^ ^ shielded electromagnetically. Plates aluminum 
LCD 48 mounted on the flexible printed circuit board substituted for the vapor-deposited alumi- 

44. The switch panel 56 is formed with a plurality of 25 num ^ 42 ^ 61 
holes 56a for insertion therein of convex key tops 54 of whflt ^ claimed j,. 

the key top sheet 52 and also is formed with a plurality w telephone set housing comprising: 

ofpartition walls 58 so as to partition the hoes 56a into & £° ^ 

groups each comistm£ o three transversely holes as * prmteddrcuit board mounted on said 

b*tshownmnG.8^ 30 J membrane 

prov.ded a plurality of ^f^f^^^ s X h portion and a display portion; 

nig relation to the holes 40a . of tik ^ase £ and a vapor- ^ Jaid flexible printed circuit 

deposited aluminum film 61 is formed (see FIG. 8) on • J ** *\ r „ 

end faces of the wall portion which defines the circum- *** ** d ^ vm * f <* ^ij* h . 

ference of the switch panel 56 and, also on end faces of 35 * f^™^^^ 

the partition walls 58 and side faces of the projections f of ™« ^'^Z^T.l^Z 

60 as shown in FIG. 7. t0 ^ B ? d swlt <? h composing a transparent 

A detailed structure of the switch portion in this «» having an ink coating formed on the 

embodiment will now be described with reference to enure surface thereof except for a portion of the 

FIG. 9. A polyester film 64 is bonded onto the support 40 surface corresponomg to the position of sud d»- 
base 40b ofthe case, and metallic contacts 66 are pro- P la V P 0 * 100 ' ™* P*™ 1 ** m S t0 

vided in positions corresponding to the switch disks 50. faction as a hght guide ph*e;and 

Another polyester film 68 covers the switch disk 50 * plurality of hght sources adapted to introduce hght 
from above, and a spacer 70 is provided between ao> into the interior of said switch panel 

cent switch disks 50. In this way a membrane switch 46 45 A portable telephone set housing according to 
is constituted claim 1, wherein said hght sources are provided on said 

The key top sheet 52 is formed by connecting the membrane switch portion of said flexible printed circuit 
convex key tops 52a and contact support portions 52b board. 

through skirt portions 52c. The convex key tops 52a are 3. A portable telephone set housing according to 
inserted into the holes 56a of the switch panel 56 formed 50 claim I, further including a second printed circuit board 
of a transparent resin. On the upper surface of the disposed within said case, and wherein said hght 
switch panel 56 is formed the ink coating 62 by an in- sources are provided on said second printed circuit 
mold method for example, as set forth above. An actua- board. 

tor 72 is fixed to the lower end of each convex key top A portable telephone set housing according to 

52a of the key top sheet 52, and a bottom end thereof is 55 claim 1, further including a plurality of switch disks 
in abutment with the associated switch disk 50. Further, provided in said membrane switch portion of said flexi- 
a plurality of LED's 74 for iUumination are mounted on ble printed circuit board and a plurality of actuator 
the membrane switch 46. means fixed to lower ends of said key tops of said key 

Upon depression of a convex key top 52a, the associ- top sheet, said actuator means having bottom ends 
tted skirt portion 52c bend and the actuator 72 pushes 60 which contact said switch disks, 
down the switch disk 50, so that the switch disk 50 5. A portable telephone set housing comprising: 
comes into abutment with the contact 66 and the switch a casing including a support base having a plurality of 
turns on. When the pushing force for the convex key holes, with a metallic film being formed on an inner 

top 52a is released, the switch disk 50 reverts to its surface of said case; 

original state by virtue of its resilient force, so that the 65 a flexible printed circuit board mounted on said sup- 
switch turns off. port base of the case and having a membrane por- 
Alsoin the telephone set housing of this embodiment, tion and a display portion, said flexible printed 
like the previous embodiment, when the LED's 74 for circuit board further having a plurality of holes in 
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positions corresponding to positions of the holes of 
the case; 

a key top sheet placed on said flexible printed circuit 
board and having a plurality of key tops, said key 
top sheet having a plurality of holes in positions 
corresponding to positions of the holes of the case; 
and 

a switch panel including a plurality of openings for 
insertion therein of said key tops, a plurality of 
partition walls for partitioning said openings by 
groups, a plurality of projections formed respec- 
tively on said partition walls in positions corre- 



10 



holes formed in the key top sheet and the holes 
formed in said flexible printed circuit board. 

6. A portable telephone set housing according to 
claim 5, further including a plurality of light sources 
adapted to introduce light into the interior of said 
switch panel and provided on said membrane switch 
portion of said flexible printed circuit board, and 
wherein said switch panel is comprised of a transparent 
resin plate having an ink coating formed on the entire 
surface thereof except for a portion corresponding to 
the position of said display portion, said switch panel 
being adapted to function as a light guide plate. 

7. A portable telephone set housing according to 



claim 5, further including a plurality of switch disks 
spending to positions of the holes of the case, and a 15 Provided on said membrane switch portion of said flexi- 
ble printed circuit board and a plurality of actuator 
means fixed to lower ends of said key tops of said key 
top sheet, said actuator means having bottom ends 
which contact said switch disks. 



metallic film formed on end faces of said partition 
walls and said faces of said projections, said switch 
panel being mounted to said case with said projec- 



tions inserted into the holes of the case through the 20 



25 



30 



35 



40 



45 



50 



55 



60 
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INVENTORY) : HISAMITSU TAKAGI, MASASHI TOMURA 


It is certified that error appears in the above-identified patent and that said Letters Patent is hereby 


corrected as shown below: 




Column 1, line 11, 


"housing" should be — housings — • 


Column 2, line 47, 


"position" should be — positions — • 


Column 3, line 54, 


"constitutes" should be — constitute — . 


Column 5, line 15, 


after "key" insert — top — ; 


line 18, 


aeieie relation , 


line 29, 


after "transversely" insert — aligned — ; 


line j u , 


"^fi anrf " should be ——56 and--: 


line 60, 


"portion" should be — portions — . 
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